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SUMMARY 
An investigation was made in the Langley high-speed 7- by 10-foot 
tunnel to determine the effectiveness of a spoiler-slot-deflector com-
bination in producing rolling moments in the transonic speed range at 
angles of attack as high as 240 • By use of the transonic bump a Mach 
number range from 0.62 to 1.20 was obtained. The wing had an aspect 
ratio of 4, a taper ratio of 0.6, an unswept quarter-chord line, and 
NACA 65A006 airfoil sections. Forces and moments on the semispan model 
were obtained with a 57-percent-semispan outboard spoiler-slot-deflector 
combination located between the 55- and 70-percent-chord lines. For 
comparison, data were also obtained with spoiler vented and unvented and 
without a deflector. 
As was previously found at lower speeds, a spoiler-slot-deflector 
combination was more effective at transonic speeds than a spoiler alone 
in producing rolling moments over a greater angle-of-attack range. At 
positive angles of attack up to about 120 the spoiler and the spoiler-
slot-deflector combination suffer some loss in effectiveness in and above 
the.transonic speed range, but at high angles of attack both configura-
tions show increasing effectiveness with increasing Mach number in the 
region near M = 1.0. The rolling effectiveness of the spoiler-slot-
deflector combination is approximately proportional to the projection 
for the range investigated . 
INTRODUCTION 
The spoiler used as a lateral -control device has been the subject 
of considerable investigation at low and high speeds, and on both swept 
and unswept wings (refs. 1 to 3). Recent investigations of spoilers used 
as lateral-control devices have shown that on thin wings with small 
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leading- edge radii the unvented spoiler loses effectiveness rapidly as 
the angle of attack is increased above 80 (refs . 2 and 3). However, 
investigations at low and high subsonic speeds as reported in refer -
ences 3 to 5 have shown that this loss in effectiveness at the higher 
angles of attack could be substantially reduced by using a slot in the 
wing behind the spoiler that would allow the air to flow through the 
wing from the lower to the upper surface when the spoiler was deflected. 
The purpose of this investigation was to extend through the tran-
sonic speed range previous low and high subsonic speed investigations 
of spoiler - slot - deflector devices for lateral control. The investigation 
was made in the Langley high- speed 7- by 10- foot tunnel using the tran-
sonic bump to obtain Mach numbers from 0. 62 to l.20. The angle - of - attack 
range was _40 to 240 • Rolling, yawing, and pitching moments, and lift 
and drag were obtained with spoiler alone, spoiler-gap lip combination, 
and spoiler- slot - deflector combination. 
SYMBOLS AND COEFFICIENTS 
The forces and moments measured on t he model are presented about an 
orthogonal system of axes whose origin coincides with the point of inter-
section of the root chord line and the quarter-chord line . The longi-
tudinal axis is parallel to the free air stream and t he lateral axis 
coincides with the quarter-chord line. 
lift coefficient, Twice semispan lift 
qS 
increment of lift coefficient produced by the contrpl 
drag coefficient, Twice semispan drag 
qS 
increment of drag coefficient produced by t he control 
pitch ing-moment coeffic ient , Twice semispan p i t ching moment 
qSc 
increment of p i t ching-moment coeffic ient produced by the 
control 



















2' lb/sq ft 
mass density of air, slugs/cu ft 
free-stream air velocity, fps 
twice wing area of semispan model, 0.125 sq ft 
twice wing span of semispan model, 0·707 ft 
local chord, ft 
mean aerodynamic chord of wing, 0.1805 ft 
Mach number 
Reynolds number of wing based on c 
angle of attack, deg 
spoiler projection, negative when projected from upper 
surface of wing, percent chord 
deflector projection, positive when prOjected from lower 
surface of wing, percent chord 
MODEL AND APPARATUS 
A drawing of the model and pertinent information are given in fig-
ure 1. The solid steel wing had NACA 65A006 airfoil sections parallel 
to the free air stream, an unswept quarter-chord line, an aspect ratio 
of 4, and a taper ratio of 0.6. The lateral-control devices investigated 
included a spoiler, a spoiler-gap-lip combination , and a spoiler-slot-
deflector combination (fig. 1). The spoilers and deflectors were made 
of 0.02-inch-thick steel plates. The leading edge of the spoiler was 
inlaid flush with the wing surface. Spoiler projections were obtained 
by raiSing the rear edge of the plates and bending them along the 
55-percent-chord line of the wing. Deflector projections were obtained 
by bending the plates along the 70-percent-chord line. For the spoiler-
slot-deflector configurations, a slot was cut through t he wing between 
the 55- and 70-percent-chord lines, except for two chordwise ribs which 
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were left for stiffness (fig. 1). The lip was made of a thin piece of 
metal extending from the rear of the slot forward along the original 
contour of the wing lower -surface. In the spoiler-gap-lip configuration 
part of the 0.15c slot was filled with a fairing leaving a gap of 0.025c 
between the fairing and the lip (fig. 1). The lip and the deflectors 
had sharp leading edges. Each of the control configurations had a span 
of 0.57b/2 and extended from 0.40b/2 to 0.97b/2. 
The model was mounted on an electrical strain-gage balance enclosed 
within the bump. The wing was attached to the balance mount through a 
wing-profile cutout in the turntable in the surface of the bump. Air 
flow between the wing root and the cutout was restricted by a sponge 
rubber seal attached to the wing butt within the balance chamber. The 
forces and moments were measured simultaneously with calibrated recording 
potent iometers . 
TESTS AND CORRECTIONS 
The model was tested in the flow field of a transonic bump mounted 
on the floor of the Langley high-speed 7- by 10-foot tunnel . The Mach 
number range was from 0.62 to 1.20 and the angle-of-attack range from 
_40 to 240. Investigations were made of the spoiler alone, spoiler-gap-
lip, and spoiler-slot-deflector configurations with the spoiler projected 
various amounts up to 10 percent of the local wing chord. On the spoiler-
slot-deflector combination the ratio of spoiler projection to deflector 
projection was 4 to 3. 
The variation of mean test Reynolds number, based on the mean aero-
dynamic chord, with Mach number is given in figure 2. 
No correct ions to the data have been applied. The usual wind-tunnel 
blockage and jet-boundary corrections are considered negligible on account 
of the small size of the model. Reflection-plane corrections to the 
rolling moments were dispensed with since this investigation was con-
cerned primarily with the effects of angle of attack and Mach number on 
the relative effectiveness of spoiler-type controls having the same span 
and the same spanwise location. From experimental and theoretical con-
Siderations, it is believed that the magnitude of the rolling-moment data 
as presented is approximately 15 percent too large at the lowest Mach 
number but at a Mach number of 1.0 or above is approximately correct. 
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RESULTS AND DISCUSSION 
Presentation of Data 
The lift, drag, and pitching-moment coefficients of the plain wing 
are presented in figure 3, and the increments of lift, drag, and pitching-
moment coefficients produced by various controls are shown in tables I 
to III, as a matter of general interest, along with the yawing- and 
rolling-moment coefficients. Since the investigation was concerned pri-
marily with lateral control, only the rolling-moment data of tables I 
to III have been plotted to show the effect of important parameters on 
the rolling effectiveness of the controls . 
Lateral Control Characteristics 
An inspection of the tabular values of rolling- and yaWing-moment 
coefficients of the spoiler alone shows the values to have the same 
algebraic sign in most cases which means that the yaWing-moment coeffi-
cients are generally favorable or small if unfavorable. However, with 
the spoiler-slot-deflector combination there are some adverse yawing 
moments at high angles of attack . 
The variation of rolling-moment coefficient with angle of attack 
for various projections of the controls for the three configurations 
investigated is given in figure 4 . At subsonic speeds the effectiveness 
of spoiler alone decreased rapidly as the angles of attack were increased 
above 80 resulting in near zero rolling-moment coefficients at angles of 
attack from 160 to 200 . The variation of effectiveness with angle of 
attack is similar to but less abrupt than that shown for the swept wings 
of references 2 and 5. At supersonic speeds the decrease in spoiler 
effectiveness with increase in angle of attack was more gradual than at 
subsonic speeds. The addition of a 0 . 025c gap in the wing and a sharp 
lip behind the gap along the lower surface of the wing improved the 
effectiveness of the spoilers at the higher angles of attack at all Mach 
numbers. Considerably more improvement throughout the angle - of-attack 
range and Mach range was obtained by increasing the gap to 0.15c and 
adding a deflector behind the slot on the lower surface of the wing to 
direct more air through the slot . A ratio of deflector projection to 
spoiler projection of 3 to 4, previously found effective throughout the 
angle-of-attack range (ref . 5), was used in this investigation. The 
improvement in rolling effectiveness obtained with the slot and deflector 
is typical of the results obtained in previous investigations of swept 
wings at subsonic speeds (refs . 3 and 5 ). At low supersonic Mach numbers 
the improvement results in rolling-moment coefficients that were fairly 
constant throughout the angle - of -attack range . 
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Figure 5 shows the effect of Mach number on the rolling-moment coef -
ficients of the spoiler alone and the spoiler - slot - deflector combination. 
Both configurations show decreasing rolling- moment coefficients in and 
above the transonic speed range at positive angles of attack up to about 
120 , but both configurations show increasing values at the higher angles 
of attack in the region near M = 1.0 . 
The variation of rolling-moment coefficient with projection is given 
in figure 6 for the spoiler alone and for the spoiler - slot - deflector com-
b':'nation at 00 and 160 angles of attack . The increased effectiveness of 
the spoiler- slot -deflector combination through the projection range at 
low and high angles of attack is indicated . The effectiveness of the 
controls is approximately proportional to control projections, although 
the spoiler alone has lower effectiveness in the projection range near 
one percent. 
CONCLUSIONS 
A wind- tunnel investigation was made to determine the effectiveness 
of a spoiler- slot - deflector combination in producing rolling moments in 
the transonic speed range through an angle - of- attack range from _40 
to 240 • As a result of the investigation the following conclus i ons are 
made: 
1 . As was previously found at low and high subsonic speeds, a 
spoiler- slot - deflector combination is more effective in producing rolling 
moments over a greater angle -of -attack range than an unvented spoiler alone 
at Mach numbers through the transonic range up to 1 . 20 . 
2. At positive angles of attack up to about 120 the spOiler and t he 
spoiler - slot - deflector combination suffer some loss in effectiveness in 
and above the transonic speed range, but at high angles of attack both 
configurations show increasing effectiveness with increasing Mach number 
in the region near M = 1.0. 
3. At Mach numbers from 0 . 62 to 1 . 20 and angles of attack from _4° 
to 24 0 , the rolling effectiveness of the spoiler - slot - deflector combina-
tion is approximately proportional to the projection. 
Langley Aeronautical Laboratory, 
National Advisory Committee for Aeronautics, 
Langley Field, Va., October 7, 1953· 
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.0 -.3 030 .0275 
<4.0 -. 1 '/7 5 .0156 
8.0 -.1463 .0037 
12.0 -.0 '/ Y I> -.0066 
16.0 -.0178 -.0071 
4.0 -.1952 .0341 
.0 -,1843 .0319 
4 .0 -.1008 .0106 
8.0 -.0846 -.0011 
12.0 -.1018 -.0127 
16.0 -.0684 -.0175 
20.0 - .0163 -.0193 
4 .0 -.0888 . 0352 
.0 -.1276 .0239 
4.0 -.0946 .0072 
6.0 -.1072 -.0054 
12 . 0 -.1142 -.00102 
16. 0 -.0944 -.0283 
20.0 -.0427 -. 0180 
2 <4 . 0 .0218 -.0194 
4 .0 -.0970 .0270 
.0 -.0841 .0186 
4. 0 -.0762 . 0091 
d • 0 -.0932 -.0062 
1 a • 0 -.0967 -.0196 
1 6 .0 - .08 58 -.0269 
20 .0 -.0946 -.0391 
24.0 - .0763 - .0381 
4.0 - .07 79 .0240 
.0 -.0908 .0195 
4 .0 -.071> 5 .0052 
8.0 -.0603 -.0070 
1 a .0 - .0945 -.0135 
16.0 - .08 10 -.0265 
20.0 -.0856 -.0317 
24 .0 -.1035 -.0508 
4 .0 -.0756 . 0215 
.0 -.0522 .0163 
4.0 -.0639 .0083 
8.0 -.0724 .0011 
12.0 -.0924 -.0139 
16.0 -.0944 -,0235 
20.0 -.0875 -.0386 
Table D.- Spoiler, Gap, and LIp 
c:: :5J =-
LlCm -C; -Cn M a LlCL 
-.0037 -.0025 -.0 039 .62 - 4 • 0 -.1555 
.0110 -.0065 -.0032 .62 .0 -.1666 
-.0073 -.0110 - .0021 .62 4.0 -.2065 
-.0037 -.0089 -.0015 .62 ~.O -.1858 
.0049 -.0034 -.0003 .62 1 a • 0 -.0891 
.0044 .0021 .0 001 .62 16.0 -.0052 
.0251 -.0107 - .0040 .84 
-
4.0 -.2135 
.0265 -.0135 -.0039 .84 .0 -.2334 
.0089 -.0185 -.00 2 7 .84 4.0 -.27012 
.0037 -.0163 -.0007 .64 tl .O -.2222 
.0071 -.0097 .0002 
• 84 12.0 -.1327 
. 0063 -.0042 . 0003 
• 84 16.0 -.0388 
.0446 -.0151 -.0061 .95 - 4.0 -.2588 
.0432 -.0167 -.0040 . 95 .0 -.2575 
.0208 -.0128 -.0027 .95 4.0 -.1793 
.0245 -.0102 -.0014 .95 t!.0 - .1225 
.0233 -.0104 -.0 009 • \I 5 12.0 -.1481 
.0116 -.0082 - .0005 • \I 5 16.0 - .1107 
.0177 .0008 -.0011 .9 5 20.0 -.0630 
.0260 -.0095 - .0061 1.01 - 4.0 -.13012 
.02.3 - .0117 -.0052 1.01 .0 -.1780 
.0182 -.01001 - .0 051 1.01 4.0 -.1554 
.0246 -.0106 -.00 17 1.01 8.0 -.1412 
.030 9 -.01 02 - .0000 1.01 1 a .0 -.1402 
.0164 -.0091 .0008 1.01 16.0 -.1199 
- .0006 -.0061 .0011 1.01 20.0 -.0580 
.0060 .0013 .0006 1.01 24 .0 -.0338 
- .002Y -.OU83 -.0057 1.07 - 4. 0 -.1262 
.022 2 -.0082 -.0040 1.07 .0 - .1605 
.0192 -.0081 -.0026 1.07 4.0 -.1332 
.0244 - • 0091 -.0023 1.07 8.0 -.1407 
.0264 -.0093 -.0014 1. 07 1 2.0 -.1438 
.0195 - : 0087 -.0006 1.07 1 6.0 -.1183 
.0167 -.0096 .0016 1.07 20.0 -.115<4 
.0002 -.0056 .0023 1.07 2 4.0 -.1015 
-.0048 -.0075 -.0045 1.12 - 4.0 -.1158 
.0147 -.008' -.0036 1.12 . 0 -.1586 
.0235 - . 0083 -.0030 1.12 4.0 -.1286 
.0255 -.OU87 - .0022 1.12 8.0 -.1175 
.0284 -.0092 -.0010 1.12 12.0 -. 1273 
.0236 -.0094 .0003 1.12 16.0 - .1105 
.00147 -.0090 .0021 1.12 20.0 -.1117 
.0163 -.0081 .0035 1.12 24.0 -.1298 
.0055 -.0071 -.0042 1.20 - 4.0 -.1215 
.0103 -.0051 -.0032 1.20 .0 -.1106 
.0123 -.0068 -.0025 1.20 4.0 -.1014 
.0198 -.0075 -.0009 1.20 8.0 -.0983 
.0253 -.0087 -.0000 1.20 12.0 -. 114 \I 
.0272 -.0087 .0011 1. a .o 16.0 -.1107 
. 0282 













-.0137 .008 4 
-.0163 .0129 




-.0201 .04 2 4 






-. 0190 .0427 
-.0318 .0264 
-.0190 -. 0022 
-.0428 .0139 











































































































































NACA RM L53J21 CONFIDENTIAL II 
Tobie D.- Concluded 
·8s =-/Oc 
M a LlCL LlCo LlCm -0 -Cn 
.62 - 4.0 -.2261 .0606 .0130 -.0238 -.0101 
.62 .0 -.2667 .0614 _ .0314 -.0276 -.0090 
.62 4.0 -.3184 .0470 .0149 -.0343 -.0068 
.62 8.0 -.2829 . 0191 .0185 -.0328 -.0040 
.62 12.0 -. 1267 -.0026 .0254 -.0185 -.0018 
.62 16.0 -.0279 -.0020 .0269 -.0091 -.0007 
.84 - 4.0 -.2803 .0 -16 0 .0491 -.0278 -.0123 
.84 .0 -.3248 .0699 .0517 -.0329 -.0100 
.84 • • 0 -.380 5 .0494 .0304 -.0386 -.0072 
• 84 b.O -.3233 .0127 .0239 -.0355 -.0028 
.84 12.0 -.171/ 4 -.0105 .0148 -.0225 .0001 
.84 16.0 -. 03~7 -.0100 .0168 -.0082 -.0009 
.95 - 4.0 -.3253 .0997 .0688 -.0289 -.0151 
.1/5 .0 -.3354 .0806 .0641 -.0327 -.0109 
.1/5 4.0 -.29b 5 .058'1 .0430 -.0326 -.0085 
.95 8.0 -.1842 .0271 .0356 -.0227 -.0050 
• \I 5 12.0 -.1921 -.0092 .0480 -.0215 -.0016 
.Y5 1 6 .0 -.15 60 - . 0318 .0474 -.0179 .0007 
• ,,5 20.0 -.0859 -.0407 .0315 -.0077 .0012 
1.01 
-
4 • 0 
-. 1860 .0988 .0278 -.0214 -.0146 
1.01 .0 -.2535 .0776 .0294 -.0255 -.0135 
1.01 4.0 -. 2803 .0444 .0497 -.0281 -.0105 
1.01 8.0 -. 2024 .0150 .0490 -.0218 -.0046 
1.01 1 2.0 -.1894 -.0112 .0534 -.0200 -.0016 
1.01 16.0 -.1601 -.0276 .0382 -.0180 -.0000 
1. 01 20.0 -.0943 -.0184 .0045 -.0132 .0016 
1.01 24.0 -.0364 -.0351 .0081 -.0065 .0019 
1.07 
-
4.0 -.1818 .0876 -.0022 - • 019' 6 -.0133 
1.07 .0 -.2346 .0736 .0271 -.0246 -.0108 
1.07 4.0 -.22" 0 .0414 .0513 -.0227 -.0076 
1.07 8 • 0 -.1897 .0144 .0467 -.0199 -.0051 
1.07 12.0 -.1821 -.0120 .0518 -.0190 -.0028 
1.07 16.0 - . 2546 -.0271 .0422 -.0175 -.0000 
1.07 20.0 - .1534 -.0461 .0375 -.0164 .0023 
1.07 2' .0 -.1417 -.0573 '.0242 -.0140 .0047 
1.12 
-
4.0 -.1741 .0837 - .0068 -.0189 -.0122 
1.12 .0 -. 2363 .0717 .0204 -.0247 -.0103 
1.12 4.0 -.2278 .0370 .0534 -.0223 -.0077 
1.12 
" • 0 -.1836 .0110 .0507 -.0192 -.0044 1.12 12.0 -.1672 -.0054 .0499 -.0178 -.0025 
1.12 16.0 - .1493 -.0273 .0472 -.0173 -.0002 
1.12 20.0 -.1428 -.0404 .0455 -.0152 .0021 
1.12 24.0 -.1609 -.0685 .0411 -.0149 .0044 
1.20 - •• 0 -.1 8bl .079 9 .00;'4 -.0189 -.0120 
1. 20 .0 -.2033 .0690 .0277 -.0221 -.0102 
1.20 4.0 -.1786 .0392 .0391 -.0181 -.0071 
1.20 8 .0 -.1580 .02'06 .0402 -.0168 -.0035 
1.20 12.0 -.1553 -.00',52 .0450 -.0166 -.0013 
1.20 1 6 .0 -.1523 -.0247 .0478 -.0158 .0006 
1.20 20.0 -.138 4 -.0421 .0453 -.0145 .0026 
CONFIDENTIAL 
~ 
Table m Spo/ler, Slot, and Deflector 
8s=-.o25c · 8d =.o/8c 
--- -,----c:= I~ 8C1 =.o37c 85 =-:05c 
-
, v 
M LlCL L'lCD L'lCm -CZ -Cn M a L'lCL L'lCD L'lCm -c -Cn a 'l 
.62 - 4.0 -.02. 5 .0051 .0055 -.0008 -.0032 . 62 - 4.0 -.1103 .0357 .0275 -.OU80 -.0070 
.62 .0 -.0671 .0137 .0147 -.0061 -.0030 .62 . 0 -.1624 • 0424 .0458 -.0164 -.0061 
.62 ... 0 - . 0650 .0090 - .0073 -.0099 - . 0025 .6 2 ... 0 - .1 961 .0270 .0 2 38 -.0217 -.0043 
.62 8 .0 -.0520 .0102 -.0018 -.0076 -.0025 . 62 8 .0 -.1559 .0134 .0256 -.0202 -.0028 
.62 12.0 -.030 3 .0031 .0051 -.0071 -.0020 . 62 1 2.0 -.0 990 -.0051 .0294 -.0148 -.0018 
.62 16.0 -.0005 • 0037 .008 .. -.OU"l -.0007 • 6 2 16.0 -. 00 48 .0025 .0 22 1 -.0069 -.0002 
(") 
.84 - 4 .0 -.0407 .0128 .0390 -.0027 - .{)O 3 5 .84 - 4.0 -.1610 .0500 .0614 - .01" -.0085 
• 8 4 • 0 -. 09 17 .0227 .0378 -.0086 -.0049 .84 . 0 -.1 829 .0508 .0601 -.0176 -.007' 
.8' ... 0 -.U980 .0154 .0152 -.011" -.0025 .84 ... 0 -. 2212 .03 22 .0425 - . 0237 - .005 2 
• 84 8.0 -.1059 .0073 .0113 -.0118 -.0015 .8' 8 .0 - . 21 65 .0105 .0401 -.0247 -.0017 
.84 1 2 .0 -.0665 -.0000 .0136 -.0079 -.0008 .84 12.0 -.1650 -.0121 .0439 -.0198 .0003 







4.0 - . 1311 .0210 .0577 -.0098 -.0053 .95 - 4.0 -.lOl3S4 .0613 .0789 - .0197 -.0093 
.95 .0 -.0835 .0270 .0475 -.0094 -.0038 . 95 .0 -.1 920 .0548 .0624 -.0205 -.0075 
• I> 5 4 . 0 -.0403 .0238 .0275 -.0075 -.0036 . 95 4 • 0 -.1476 .03b9 .0:.5Il. -.0188 - .0054 
.95 8.0 -.0675 .0125 .0456 -.0082 -.0027 .95 8 .0 -. 144 2 .0189 .0655 -.0172 -.0030 
.95 12.0 -.1102 - • 0012 .0392 -.0100 -.0015 • I> 5 12.0 -.2058 -.0164 .0849 -.0203 -.0003 
.95 16.0 -.0675 -.0052 .0154 -.0062 -.0012 .95 1 b. 0 - .1917 -.0388 .0 7 16 -.0184 .0015 
.95 20.0 -.0532 - . 0264 .0183 - .0042 .0001 .95 20.0 -.0619 -. 024 2 .0408 -.0060 -.0001 
1.01 - .. . 0 -.0489 .0194 .0435 -.OU65 -.004lOl 1.01 - ... 0 -.1247 .0537 .0 5 42 - .01" 6 -.0079 
1.01 .0 -. 027'1 .0120 .013'1 -.OU42 -.0045 1.01 .0 -.1 266 .0378 .0384 -.0151 -.0078 
1.01 4 .0 -.0250 .0102 .0089 -.OU47 - .0054 1.01 4.0 -. 09 4 7 .0260 .0351 -.0123 -.0072 
o 
~ ; 
1.01 ~ . 0 -.0410 .0078 .0165 -.0050 -.0026 1.01 1:1.0 -. 1143 .0093 .0442 -.0135 -.0033 
1.01 12.0 -.0 '/6 5 -.0052 .0262 -.0068 - .0014 1.01 12.0 -. 1382 -.0105 .0543 -.0150 -.0013 
1.01 16.0 -.0 '/57 -.0149 .0099 -.OU77 -.0002 1.01 16.0 -.1414 -.0317 .0427 -.0165 .0004 
1.01 20.0 -. 01. 6 4 .0020 - .0196 -.0027 -.0003 1.01 20.0 -.0813 -.0225 .0157 -.0117 .0011 
1. 01 24 • 0 .0269 -.0076 .0060 .0013 -.0013 1.01 24 . 0 .0201 -.0094 .0300 -.OU40 -.0003 
~ 
1.07 - 4.0 -.0289 . 0061 .0088 -.0028 -.0037 1.07 - 4.0 -.116 2 .0419 .0250 -.0121 -.0073 
1.07 .0 -.0153 .0 084 .0081 -.0037 -.0 025 1.07 .0 -.1236 .0335 .0426 -.0128 -.0059 
1.07 4 • 0 -.0208 .0088 .013 3 - . 0034 -.0029 1.07 4 • 0 -.0822 .0248 .0384 -.0104 -.0045 
1.07 8.0 -.0408 .0023 .0147 -.0045 -.0025 1.07 8 .0 -.0988 .0110 .0401 -.0117 -.0029 
1.07 12.0 -.0715 -.0073 .0208 -.0061 -.0022 1.07 12.0 -.1276 -.0093 .0507 -.0134 -.0 022 
1.07 16.0 -.0835 -.0176 .0142 - ·.0077 -.0002 1.07 1 6.0 -. 1365 -.0275 .0476 - • 0154 .0 005 
1.07 2 0.0 -.0689 -.0182 -.0054 -.0063 .0005 1.07 20 .0 -.1217 -.0356 .0295 -.0138 .0021 
1.07 24.0 -.0380 -.0142 - .0158 -.0032 .0005 1.07 24 • 0 -.103 2 -.0387 .0136 -.0109 .0030 
1.12 
-
... 0 -.0319 .0070 .0057 -.OU34 -.0024 1.12 - 4.0 -.0968 . 0390 .0222 -.0108 -.0 0 65 
1.12 .0 -.0 2 92 .0082 .0040 -.0032 -.0028 1.12 .0 -.1058 .0318 .0325 - .0112 -.0050 
1.12 4.0 -.0 2 19 .0050 .0119 -.0030 -.0027 1.12 4. 0 -.0717 .0204 .0380 -.ou93 - .00" 4 
1.12 8.0 -.030 .. .0013 .0170 -.0035 -.0022 1.12 1:1 • 0 -. 08 47 .0066 .0425 -.0105 -.0036 
1.12 1 2 .0 -.0647 -.0040 .0221 -.0054 -.0017 1.12 12.0 -.1143 -.0045 .0 SO 9 -.0126 -.0018 
1.12 16.0 - . 0801 -.0174 .0164 -.OU77 -.0001 1.12 16.0 -.1287 -.0254 .0496 -.0151 .0002 
1.12 20.0 -.0659 -.0159 .0022 -.0054 .0005 1.1 2 20.0 -.1209 - . 0331> .0370 -.0130 .0017 





4. 0 -.0156 .0049 - .0001 -.0022 -.0022 1.20 - 4 .0 -.0988 .0368 .0285 -.0106 -.0066 
1.20 .0 -.01 59 . 0070 .0001 -.0034 -.0023 1.20 .0 -.0726 . 0285 .0274 -.0082 -.0049 
1.2 0 ... 0 -.0299 .0048 .0004 -.0035 -.0022 1. 20 4 . 0 -.0665 .0190 .0226 -.0081 -.0039 
1.20 8.0 -.0 2 12 .0062 .0060 ,-.0032 - .0015 1. 20 e . o -.0 '/17 .0131 .0315 -.0088 - .00 21 
1.20 12 • 0 -.055" -.0021 .0145 -.OU52 -.0005 1. 20 12.0 -.0943 -.0028 .0431 - • 0104 -.0014 
1.20 16.0 -.0680 -.0070 .0155 -.OU62 .0002 1.20 16.0 - .116 4 -.0200 .0492 -.0123 .0005 









M a LlCL LlCo LlCm 
, 62 
-
4 ,0 -.1846 
.0660 .0295 
.62 .0 -. 2709 .0717 .0589 
.62 
• .0 -.3367 .0515 .0443 
.62 b • 0 -,3304 .0187 .0424 
.62 1 2 .0 - .2240 
-.0111 .0514 
.62 16.0 -.1220 -.0186 .0530 
• 8' - • . 0 -. 211. .0 '/7 5 .0654 
.8' . 0 - . 2 3Y5 .0 " 6 8 .0629 
.8' 4 • 0 -. 33" 8 • 0 5 4 3 .0465 
• 84 8 . 0 -.3692 • 0142 .0591 
• 8' 12.0 -. 3105 - . 0193 .05 4 0 
• 8 4 16 , 0 -.1839 -.0297 . 0739 
.95 
-
• .0 -. 2916 .0886 .0684 
.95 . 0 -,2496 .0611 .0496 
.95 4.0 -,2 5 77 .0612 .0627 
(") 
~ 
.95 8.0 -.2581 . 0 242 .0798 
• If 5 1 2 . 0 - ,2795 - . 0083 • 0 8 3 5 
• "5 1 6.0 -,2931 -.0516 .0843 
.95 20 . 0 -. 1 ~ 64 -.0452 .0740 
H 1 . 01 -
• . 0 -.1823 .OY06 .0412 i 
~ 
t-' 
1 . 01 . 0 -. 2 106 .0696 .0325 
1.01 4 • 0 
- . 20 " 0 .0'46 .0299 
1.01 ij,O -. 210 ", .0190 .0564 
1. 01 12 . 0 -.2494 -.0157 . 07'17 
1.01 16.0 - , 2471 -.0484 .0700 
1.01 20 .0 -.1881 -.0434 .0406 
1.01 2 4 . 0 -.1 2 40 -.0851 .0'" 5 
1.07 
- 4 . 0 -.1'/18 .0765 . 0105 
1 . 07 .0 -.2076 .0632 .0299 
1.07 4 • 0 -,1 6 42 .0.10 . 0493 
1 . 07 8.0 -. 1913 .0175 .0538 
1.07 1 2 . 0 -. 2 148 
- • 011 3 .0661 
1.07 1 b . 0 - , 231 7 
-.0414 . 0726 
1.07 20 . 0 - ,2378 
-.0692 .0682 
1 . 07 24 . 0 - . 2026 - • 0 "9 4 .0460 
1 . 12 -
• . 0 -. 1621 .074 • .0054 1,12 ,0 
-.1984 . 0625 .0260 
1.12 4 .0 -.1'/10 .03 '/ 0 .0486 
1.12 8.0 -. 1719 .0164 .0528 
1.12 12 • 0 -. 2051 -.0054 .0638 
1.12 16 .0 - ,2136 
-.0368 .0700 
1.12 20.0 - . 2253 
-.0597 .0704 
1.12 2 •. 0 
-.23 2 ' -.0914 .0585 
1.20 
-
4 . 0 -. 1657 • 0697 .013 • 
1.20 .0 
-. 154' .0564 .0294 
1.20 4 .0 -.1466 .0354 .0299 
1.20 b .O -.1485 .0215 .0394 
1.20 1 2.0 - .1" b 3 
- • 001 " • 0 51" 
1.20 16.0 -.1 9 8 2 -.0269 .0640 
1.20 20.0 -.2165 
- . 05 "8 . 0690 
Table m,-Concluded 
- Cz -Cn M a LlCL 
- .0192 - .0110 .62 - 4.0 -. 2"" 7 
-.0275 -.0095 .62 .0 -. 3', 51 
-.0361 -.0077 .62 4 . 0 -.4482 
-.0366 -.0047 .62 8.0 -.4732 
- .02,74 -.0026 .62 12.0 -.3573 
-.0176 - • 00 1 0 .6 2 1 b . 0 -.2 5 34 
-.0201 - • 0125 
• 8' -
• . 0 -. 300" 
-.0281 
- • 0106 
• 8' .  -, 3641 
- . 0355 -.0084 • ij 4 4.0 -.4742 
-.0394 - . 0 0 33 • 8 • b.O -. 4 " 4 2 
-.0337 - • 0001 
.8' 12.0 -.3885 
- .0222 .0007 
• 8 4 1 6 • 0 -.2 7 70 
-.0264 
- .0 14 5 . 95 
-
4 .0 -.36Y7 
-.027 ' - .0119 .95 .0 -.3675 
-,0298 -.0088 .95 4.0 -. 4075 
-.0288 -.0046 .95 8.0 
-. 3689 
-.0292 - • 0019 . 95 12.0 -. 4123 
-.0298 .0015 .95 16.0 -.425 8 
-.0162 . 0014 .95 20.0 
- . 3168 
-.0213 -.0131 1 . 01 - 4.0 -.2733 
- . 0239 
- .0120 1.01 .0 
-.3203 
- . 0229 - . 0103 1.01 4,0 
-.3963 
-.0230 -.00 4 8 1.01 tl.O -,3497 
- . 025. - . 0016 1.01 1 2 ,0 
-.3573 
-.0272 .0012 1.01 16.0 - ,3738 
-.0234 . 0032 1.01 20.0 - , 3242 
- . 0146 • 00 47 1.01 2 •• 0 -,2601 
-.0190 -.0120 1.07 -
• • 0 -. 26 45 
-.0224 -.0099 1.07 .0 -. 3081 
- • 0199 -.0074 1.07 4.0 
-. 3416 
-.0206 - . 0055 1.07 8.0 -.3114 
-.0227 -.0027 1.07 12. 0 
-. 3317 
-.0257 .0004 1.07 16 . 0 -,3524 
-;0264 .0043 1.07 20.0 -,3614 
-.0220 .0060 1.07 24.0 -,366 1 
- • 0183 -.0110 1.1 2 - 4.0 -.2 573 
-.0219 -.0097 1.12 .0 -. 31l!8 
-.0184 -.0075 1.12 
• • 0 -.3200 
-.0192 - .0051 1. 12 b.O -. 2965 
-.0218 - . 0021 1.12 1 2.0 
-. 30" 2 
-.0246 .0005 1.12 1 6.0 -.3349 
-.0249 .0042 1.12 20.0 -.3426 
-.0235 .0079 1. 12 24 . 0 -.3729 
- • 0177 - .0107 1.20 
- 4.0 -.2585 
- • 0181 -.0090 1.20 .0 -. 2856 
-.0160 -.0063 1.20 4.0 -.2640 
-.0164 - • 00 41 1.20 8.0 -.2452 
,...0183 -.0015 1.20 1 2 . 0 - .2 720 
-.0203 .0009 1.20 16.0 -.3039 
-.0216 • 00 46 1.20 20 . 0 -.3175 
8S =7/0C 1 8d =.o75c 
LlCo LlCm -C l 
• 11 ~ 5 • 0 ~1 6 -.0306 
.11 "3 • 0 84 7 - • 0415 
.0952 .0720 -.0486 
. 0527 .0774 -.0525 
.0103 .0974 -.0431 
-.0078 . 1046 -.0339 
· 1 2"3 · 0 80 5 -.0308 
,12 " 3 • 0 881 -.0392 
.1028 .0756 -.05 1 6 
• 0 5 1 4 .0806 - . 0515 
.00"4 .0766 -.0 4 35 
-.0168 .1129 -.0329 
. 1531 .0905 -.0370 
.1429 .0904 -.0 4 22 
.1135 .0936 -.0 4 70 
.05 " 4 • 1 1 7 3 - . 0424 
.0064 . 1 419 -.0451 
-.0 4 56 . 1 4 49 - . 0 4 56 
- . 0600 .1302 - .03 2 6 
.1506 .0621 -.0327 
.1269 .0607 -.03 7 1 
.0915 .1041 -.04 1 2 
• 0499 .1139 -.0379 
.0053 . 1320 -.0385 
-.0377 .1305 -.0408 
- . 05 "9 .0938 -.0379 
-.0836 .0986 -.0302 
.1363 .0325 - • 0301 
.116 " • 0 ~ ~ 8 -.0349 
.0 8 ~ 6 .1010 -.0358 
.04'10 .10~5 -.0339 
.0051 .1l!08 -.0354 
-.0365 .1293 -.0381 
-.0789 .1268 -.0388 
- . 1156 .1036 -.0363 
.1317 .0276 -.0290 
. 114 2 .0501 -.03 4 9 
.0801 .0966 -.0338 
• 0434 .104 'I -.0323 
• 0 1 2 5 • 1 157 -.0333 
-,0325 .1275 -.0365 
-.067' .1299 -.0371 
- . 1203 .1179 -.0368 
.1282 .0346 -.0292 
.1072 .0552 -.0320 
.0736 .0712 -.0284 
.0501 .0825 -.0277 
• 0154 .0994 -.0294 
-.0233 .1171 -.0324 





- . 0090 
-.00 4 7 
-.0010 
-.0 1 86 
- • 02 0 1 
- . 0139 
-.0079 
-.003 4 
- . 0006 
-.0205 
-.0 1 87 




. 0 0 36 
- • 0213 
-.0197 














- . 0187 







































Spotler~ gap ~ and lip 
c: ~o.05C 
~/ipgap.025c 
All dimensions in inches 
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Figure 3.- Aerodynamic characteristics of the plain wing. 
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Figure 4.- Rolling-moment characteristics of the spoiler alone, 
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(b) M = 0.84. 
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( d ) M = 1.01. 
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(e) M = 1.07. 































(f) M = 1.12. 
Figure 4.- Continued . 
CONFI DENTIAL 
NACA RM L53J21 
.. 
8s 


















/6 20 24 
• 










-4 o 4 
CONFIDENTIAL 23 
$ 
chord) ~ 8 c:-----~----:> (percent 
A -10 .0 
.5 o -7 
o -5 .0 






o -7. 5 
o -5. 0 




__ ------~~ . 0-7.5 




(g) M = 1.20. 
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Figure 5.- Variation of rolling-moment coefficient with Mach number at 
various wing angles of attack for the spoiler alone and the spoiler-
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Figure 6.- Variation of rolling-moment coefficient with projections of the 
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Figure 6.- Concluded. 
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